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INTRODUCTION

Previous work using Photostress on TIG welded, heat treated

specimens of 2219-T87 parent material and 2319 weld material

indicated that behavior of the joint can be highly irregular and

non-uniform (1,2). Welded joints 1.40 inches thick exhibited a

totally non-uniform behavior through the weld thickness with the

"wide" side of the weld being much more ductile than the "narrow"

side (see Figure 6). It is believed that this difference in

behavior through the weld is, in part, caused by procedures used

when laying the weld bead.

Joints similar to those tested in references 1 and 2 are an

integral part of the aft skirt of the SRB of the shuttle. Since

the ultimate safety factor for the lower portion of the weld is

below the minimum required safety factor, a Photostress analysis

of this lower portion will be conducted in the vicinity of the

weld (see Figure 3). A test program using Photostress will be

conducted in accordance with the project planning document

entitled "Photostress Evaluation Requirements for AFT Skirt Test

Article No. 4"(3).

PROGRESS TO DATE

With reference to identification of the "wide" and "narrow"

sides of the weld mentioned above, Figure 6 indicates the

surfaces so identified as well as the "through the weld" view of

the 1.4" thick weld.
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BENDING

MOMENT

WIDE SIDE

NARROW SIDE

Notes:

• stress coat covers the outer surface

and aft face of the specimen between the

dimensions shown on critics/side of the

forging only

• two strain gages am shown to provide

reference strains for stress coat;

additional gages may be added to serve

as _parator gages if necessary.
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AXIAL LOAD

BENDING MOMENT

-THROUGH THE WELD VIEW
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FIGURE 6 PHOTOELASTIC
SPECI3IEN

C OATING IN TEST
NO. 4
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a.

So

C.

Calculations indicate that the photoelastic coating used on

the aft skirt should to be 0.067 inches thick for

measurement of maximum shearing strains of 8,500 x 10 -6

within five fringe orders.

Correction factors for the photoelastic coating and stress

separator gages have been calculated as 0.96 and 0.92

respectively.

A preliminary investigation of the critical region of the

aft skirt has been conducted which included all steps

required for the final investigation of the aft skirt to be

received at MSFC in August or September, 1993. Pertinent

information/results obtained from the preliminary

investigation are listed in the following:

i. Photoelastic coatings were poured, contoured, and

attached by NASA personnel to the aft skirt hold-down

post as seen in Photos 1 and 2. The average thickness

of the coating was 0.0731 inches with a standard

deviation of 0.0043 inches. Within plus or minus two

standard deviations, this variation produced an overall

accuracy in measuring shearing strains of

7reading ± 12%.

For the test of the aft skirt during the Fall of 1993,

it has been decided to order the contourable

photoelastic coatings from Measurements Group in

Raleigh, NC, to reduce the percent scatter in readings
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of shearing strain due to thickness variation of the

coating to nearly zero.

Photo 1 shows the hold-down post with the photoelastic

coating near the right end at the critical area and

Photo 2 is a close-up of the coated critical area.

2. A grid network, approximating that which will be used

during the Fall test of the aft skirt, can be seen in

Photo 3. Sixty-four (64) points are identified for

measurement of shearing strain including twelve (12) at

which photostress separator gages will be used to

separate the principal strains. (See Figure 3-1).

3. Photo 4 includes a series of fringe patterns produced

when the hold-down post was loaded with a hydraulic

jack in the manner seen in Figure 4. The force

provided by the jack is given under each picture. One

can clearly see the region of highest shearing strain

between points 34 and 41 along the line one-half inch

to the right of the centerline of the weld (points 18-

30). Between points 34 and 41, the highest shearing

strain of 1728 x 10 -6 occurred at point 37. For the

aft skirt test in the Fall, the highest shearing strain

is expected to be approximately 4 to 5 times the value

given here and will not necessarily be along the line

including points 34 through 41.

Prior to receipt of the #4 aft skirt test specimen in the

Fall of 1993, photoelastic coatings, adhesive, stress separator

gages, and film will be ordered to provide for instrumentation of
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Photo 3. Top View of Photoelastic Coating

Showing Grid Network and Four

Stress Separator Gages
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Rear View of Hold-Down Post
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the specimen and recording of fringe patterns. No additional

work is anticipated until a notice of shipment of the aft skirt

test specimen is received.
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